複数の画像特徴を用いた映像のオブジェクト抽出 by MOCHAMAD HARIADI
Video Object Extraction Using Multiple Visual
Features
著者 MOCHAMAD HARIADI
号 11
学位授与番号 351
URL http://hdl.handle.net/10097/37818
~~~r= ~* 
~
 
;~,{ 
.
~
.
 
!~;~~; (~~c~;;~3) 
 -?~i."""･-"-'E~~~ 
~f*yc,~=4. ~:~~~ 
-?~~~-~~:~j ~ 
s~ 
', , * ' 
MOcfi~MAD ri~RIADI (/ )/ ~ ;~ ~17) 
t~ ~ (f~~~*4~~) 
'f~~ f~ ~~ 351 {~' 
lz~~18~p 3 ~ 24 ~ 
~ 
 ~i~~j~:?~~~~~~~~~･~~}-~f~f*j,t~=4 (t~
Video Object Extr
f*'-~~:~~~~);~~+/'* ~7 h#1~:i) 
(iE~~) ~:~~)(?~~~~~ ~7f~ #)~ 
~:~tjC?-~~~;~ ~~;t ~
(I~~~7 jft*~~~ 
~A b 
~Z~9 
~~1~ ~ntrod~~ctto~ 
The new v
representin
the new dem
technique t
houses, hor
semantic ob
objects is
technique for extracting the semant
Until today
human being
are often 
operation 
cannot be 
semi-automa
a trade-off
object extr
whereby th
segmentati
the subsequent frames, thus propagati
The automatic ext
- 105 --
i
l
 
1
 
~
,
;
 
~
.
i
 
}
 i
~
 
{
 
!
,
'
 
*.+*~ 
;
~
 
i
~
 
~
 
~
 
i
 
l
 
i
 
;
 *
 
i
 *
 
!
 
;
 
i
 
a~lee{: 
s~~mentaGon 
~iith ~aramei~~ 
~ * K**] s e~lp{ 
~9il~~ 
!~ + 
Ke~ ~~sme at T=~47 
obieet 
s~gm~~n~a ~0n 
~!itrl P~ri~n~$ter 
F( = K*'+ Tern~e~al 
se~rnent 
# n + i 
obiect 
s~g~7~en~8~~~n 
~!~h ~ar~t?~$t~r 
~ = ~c* Ternpe~at 
~~~~ 
se~rnent 
#n 
~'~ Ke'! ~r~me ~tT=684 
Figure I Practical application ef multiple key 
frames provided by human assistance for every 
tenrporal segment 
  ~_ J 
 pervised A. Manv~liy de~ine t~~ e~:i~:~L:L~i:~~~~iect o~ int~fest i B. ~orm~iize ~~~tufe v
    C. Ini~i~iize ~VQ co~~hoek vectorsoi i 
 
  ~ ~-1 ~ D. Tr~in ~VQ cedebeok veetors 
      
  ~ eet t~e next fr~me 
  LJ¥i~t~K. Norma{lze Teatut~ veeters J 
  L Pix~l*wise ciessiAo~~ion by VO ~ 
   
  [ M Remov~i e~ segmefl~~tion noise 
 No N. End of pe~vis~ Video seql~enee ?   ~nd 
r~-
i start l 
Pr~-prec$ssing 
Object tr~cking 
~nd segmerti~~tien 
FigurSystem overv ew of th
framework. 
understand th
by manual ext
the video con
huge voiume o
techniques th
automatic obje
interaction o
is provided d
objects, a t
propagating the semantic information (see Figure 2). 
Considering 
semi-automatic video object extraction as follows: 
e A novel ob
Vector Quant
information o
started by tra
- 106 -
*'*' 
'~'~i: 
;~~~=;** 
*~~ 
;'s 
=~~ 
~~ 
*~~=~ 
 ;~*',･; 
~
:
 ;~~"~*~ '.,.~ 
;',~~ "'.i~"'*' 
srr~~f I~  ~ ~~'~' 
~
;
 ~' 
,~~~ 
'~'~ 
~
 
~
 
~
 
~
 
~i 
e 
e 
vectors are
plane. 
A novel obj
~LVQ) with
codebook vectors to maintai
A novel sta
truth (manu~
reasons of 
now, and it
researchers to try cur ground truth and com
~~2~: Vide;o Object Extr~~ctio~ Using Spa~~~
This chapte
Quantizatio
combining bo
whiie color
the balance 
shape. Firs
then tracke
by the sema
ff~mes. Fol
vectors to 
on Vector 
codebook ve
MPEG test v
extraction 
manual extrac
Error total number of misclassified p
total number of pixels in a frame 
In practice
key frames 
parameter K
experiment
result wit
consistent 
value of K. 
- 107  
i
 
i
 
'
=
 
l
 
f
i
 
I
 
i
 
i
 
f
 
'
f
 
i
 
i
 
{
 
{
 
i
 
=
 
!
 
7'o% 
e'e% 
~~ 5'09~ ~~ 
4 ')9e 
~ :::;{ii:Sj:1':::;:;1:1;1;fSt(S41::;i~i~;~ii ~ " 3'o% 
w 
,~~i:; 2'o% 
1 J3% 
~ ~ 
a'o% 
*~* 
(a) (b) (c) 
Figure 3 Video sequence Foreman at T:= 100' 125' 
150: (a) original frames' ~b) the corresponding 
extraction results for K~1 'o and (c) K:zl '9' 
-J 
1~ 21 31 4~ 51 61 71 B
Pr~n~e ~~,Jmb~r 
Figure 4 Frame
video sequence for K=1 .O and K~
~~3~ E~~ha~eement of S
This chapter
motion vector
vector consi
We use POC-ba
pyramid to p
enhanced. Exp
video object 
boundary and 
the range for
oan omit parameter K to reduce computation time. 
~~4~ E~ha~cem~~~~ of Segme~~tatio~ 
This chapter 
segmentation perfcrman
This applicat
edge informa
technique as 
used to drive
technique pr
Furthermore, it p
- 108 -
~
.
 
~
 
~
 
.
~
 
~
 
~
 
 ~.･.* 
~
 
*+*=,~ 
~~.= 
;
~
.
;
 ;
~
;
 
;
~
~
 
{
 
~
 
~
 
~ 
#'~+'* 
S 
s
 * 
, 
s
 
s
 
s
 
*~ 
 ･s 
(. {~ (* 
Figure 5 Video sequence Table Tennis at T= 136, 
181. 226: ~a) original frames, (b) LVQ-based 
(K=0.7) and (c~ LVQ with motion ~K=1 .9), 
i0.0'/e 
g,O% 
8,0'10 
7.0el, 
6, Oala 
g 50~ W 
4, Oela 
3,0e/s 
2.0s/o 
i,Oe/a 
0.0e/o 
-~- Me~n_error (LVO) 
~~ Mean_err0~ (LVQ+fT]otion) 
o. i OS 09 1 3 1
;( 
Figure 6 Error rates compar
with motion techniques 
*~=~~~~*+i'~i + 
=~;:fi"~~:=i:,*;;;i* 
"~:;:i"*~' =~~~~~:i'=~'= = ;:~i~*== 
*=".i~; * 
==~;?~~_=~' =;:~* 
f+ =~~"~~*'*i~* 
+**"-~" ~ 
~~s~~"=~'='= '=;:~ ' =~~~$~"' :i:~="'* ;~:i~;"~~~~~,~.~==. .i .=;i= =*~ ~ i:i:1 =:::* i= 
7~~)/, 
LVQ and L
Tennis vid
e 
a~ 
s,o~~~ 
5 ~~/. 
4.0~~, 
S.09/0 
2.0~~, 
1 .09/. 
o.o% * 
eo 6s 70 75 so 85 ~~ 9e ieo ~05 Iio 
P ~{~* 
Figure 8 Frame by frame 
Hoinma image sequence for 
with GVF technique. 
:i ~~~ ~~ 
~
 
li~~l~ 
!
 
~
 
i
l
 ~~~ i~ 
/~~~/~ i i'~ 
{~~ ' "'
:
 
~~5 ~20 ~2s ~30 ~35
Figure 7 Image sequence Homma: (2~~ origina~ Figure 8 F
frames, (b) the corresponding extraction results for Hoi ma ima
LVQ-b~sed technique ~nd (c) LVQ+GVF technique. 
~;~~: Co~eh{Isio~ ~~~d F~tu~e W~~~ks 
Since we us
for variou
each type s
weil extra
performs be
distinguis
- 109 -
~
~
.
 
~
~
,
.
 
;
~
~
 
~
i
 
~
=
i
 
{
.
j
 
{
 
i
 
{
 
 acc鷺y&重ea鍛(墨sr薮oo重薮cG鍛窒。砥rsofobjects.
夢or餓ur鍛e
a躍yt掬費r。費
副erSt麟ing,熟
磁cr・s卿e
ev&臨叙io 1搬
 eS翻iS搬S漁6a蜘er丞幟
 {
轟
き
購
鍵
蹴
藝
、
ぎ
 一ilO一
 、
 論文審査結果の要旨
映像から人や
呼ぶ.オブジ
種分野におい
の特定のフレ
れる.しかし,
化(LV禽)に基
を通してその
 第1章は緒言である.
第2章では,従
た,従来の研究
 いないことを指摘し,標準
第3章では,LV
ームの遜素を
ジェクト描出
いてオブジェ
返し学習・更
結果,5つの標
 出を実現している.これは実馬上重要な成果である.
第4章では,第
きベクトルの
精度化を達成した
第5章では,第
ルを緩み合わ
手法を提案し
 の顔領域を自動描墨する方
 第6章は結言である.
以上要するに
な性能評価を
 寄与するところが少なくない.
よって,本論文は博士(情報科学)の学位論
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